Abstract : Three active methylene compounds, malononitrile, methyl cyanoacetate and Meldrum's acid, have been found to be acylated effectively with jV-Boc-L-phenylalanine using carbonyldiimidazole (CDI) activation conditions. Two of the aminoacetyl derivatives isolated in high yield (63-97%), enantioselectively, were readily heterocyclized to the corresponding tetramic acid, 5-Benzyl-4-hydroxy-l-tert-butoxycarbonylpyrn>l-2(5H)-one, and 2-amino-3-cyano-2-pyrTolin-4-one, enantioselectively too.
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Synthesis of acylated active methylene compounds with N-boc-L-phenylalanine And their heterocyclization, both achieved enantioselectively
A variant of this stereoselective synthesis of chiral tetramic acid derivatives was reported by Martinez et. al. 8, 9 who used iV-protected Λ'-carboxyanhydrides for the acylation step of Meldrum's acid. In an interesting work Sauve et. al.' reported the condensation of A'-protected amino acids and active methylene compounds (e.g. methyl cyanoacetate and malononitrile) to difiinctionalized enols 4a and 4b, which is accomplished by the use of CDI as an activating reagent. In this process, the generated anion of the active methylene compound with sodium hydride at 0°C, was added to a solution of the amino acid imidazolide (in situ prepared) from the corresponding amino acid and CDI at -78°C. With those specific experimental conditions this application has led to the isolation of the optically active compounds 4a and 4b. Recently Kraus et. al. 2 have reported the synthesis of 4c and its enantiomer by addition of Meldrum's acid to Boc-Lphenylalanine and Boc-D-phenylalanine respectively, in the presence of DCC-DMAP. These results were inconsistent with previous observations reported by Jouin et. al. 3 and by Joullie et. al. 10 , who found that the DCC-DMAP activation system was not suitable for this reaction and recommended the use of IPCF as activating reagent. Kraus et. al. 2 also described that 4c and its chiral underwent a cyclization reaction to the corresponding chiral tetramic acid 7 and its enantiomer, by refluxing for 10 minutes in EtOAc. In the course of our studies recently we have reported 11 the acylation of malononitrile using ^-protected glycines by simultaneous activation of the amino acid carbonyl group and the active methylene group using CDI. Now we are interested in the C-acylation reactions of three active methylene compounds, malononitrile, methyl cyanoacetate and Meldrum's acid with a chiral /V-protected α-amino acid, the 7V-Boc-L-phenylalanine, using the CDI activation conditions. The acylation proceeds (see 
Ο
Under these smooth, simple and convenient conditions, at room temperature, and without using a different activating reagent for amino acid's carbonyl activation and a base for the active methylene anion formation, we isolated products with nearly the same physical constants with those refered by other investigators 1 · 2 ' 3 who used specific experimental conditions. The cyclization of 4c to give the tetramic acid 7 (Scheme 2) was performed simply by refluxing some minutes in methanol as refered and by other authors 2,3 , a process which we also applied 5 on glycine analogues. The corresponding adduct 4a underwent a cyclization reaction to 2-amino-3-cyano-2-pyrrolin-4-one 6 (Scheme 2) under a mild acidic treatment at room temperature for 5 minutes, a process which we have reported recently 1 ' on A'-protectedaminoacetyl-malononitriles. 
I. Acylation reactions 4-tert-Butoxycarbonylamino-2-cyano-3-hydroxy-5-phenylpenten-2-nitrile (4a).
To a stirred solution of Boc-L-phenylalanine (1.33 g, 5 mmol) in dichloromethane (20 ml), 1,l'-carbonyldiimidazole (0.90 g, 5.5 mmol) was added, the flask of the reaction was protected with a calcium chloride tube. The resulting solution was stirred for Ihr, until the gas evolution (C0 2 ) ceased, malononitrile (0.37 g, 5.5 mmol) was then added and the mixture was stirred at room temperature for an additional 20 hours. The suspension, was then concentrated under vacuum and the semi-solid residue dissolved in ethyl acetate (20 ml). The solution was successively washed with 5% aqueous citric acid (60 ml), 5% aqueous sodium bicarbonate (10 ml) and brine (20 ml), dried over anhydrous MgSO<
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and concentrated under reduced pressure to give (1.08 g) of a semi-solid product which after washing with a small quantity of anhydrous ether gave (0.99 g, 63%) of a solid with a large range of melting point, it was difficult to recrystallize (lit. 1 
Methyl 4-tert-Butoxycarbonylamino-2-cyano-3-hydroxy-5-phenylpent-2-enoate (4b).
To a stirred solution of Boc-L-phenylalanine (2.65 g, 10 mmol) in dichloromethane (10 ml), Ι,Γ-carbonyldiimidazole (1.87 g, 11.54 mmol) was added, the reaction flask was protected with a calcium chloride tube. The resulting solution was stirred for Ihr, until the gas evolution (C0 2 ) ceased, methyl cyanoacetate (0.99 g, 10 mmol) was then added and the mixture was stirred at room temperature for an additional 20 hours. To the solution an additional dichloromethane (10 ml) was added and washed with 10% hydrochloric acid (10 ml). The organic layer was dried over anhydrous MgS0 4 and concentrated under vacuum, the solid concentrate washed with a small quantity of anhydrous ether to yield 4b 
5-[2-(tert-Butoxycarbonylamino)-l-hydroxy-3-phenyIpropylideneI-2,2-dimethyl-l,3-dioxane-4,6-dione (4c).
To a stirred solution of Boc-L-phenylalanine (2.65 g, 10 mmol) in dichloromethane (10 ml), CDI (1.85 g, 11.40 mmol) was added, the flask of the reaction was protected with a calcium chloride tube. The resulting solution was stirred for Ihr, until the gas e volution (C0 2 ) ceased, Meldrum's acid (1.44 g, 1 0 mmol) was then added and the solution was stirred at room temperature for an additional 20 hours. The solution was cooled with ice-water and acidified dropwise with 10% HCl (12 ml) with vigorous stirring. The resulting precipitate dissolved in CH 2 C1 2 (30 ml), the organic layer was separated and the aqueous layer extracted thrice (3x10 ml) with CH 2 C1 2 . The combined organic layers were washed with brine (2x15 ml), dried over anhydrous MgS0 4 
II. Cyclization reactions
S. Hamilakis and A. Tsolomitis Heterocyclic Communications
Following the procedure for the preparation of the product 4a till the step of dissolving the reaction concentrate in ethyl acetate, the solution of the reaction concentrate in ethyl acetate (20 ml) was stirred vigorously with 10% HCl (6 ml) for 5 min. The organic layer was separated and concentrated under vacuum to a resinous mass which after some hours solidified and was washed with small quantities of dry ether to give (1.35 g, 86%) of a solid, mp>220°C, which proved to be almost pure compound 6 ('H NMR spectrum Found: C, 65.27; Η 6.30; Ν 13.26.
5-Benzyl-4-hydroxy-l-tert -butoxycarbonylpyrrol-2 (5H)-one (7).
Compound 4c (0.9 g, 2.3 mmol) in methanol (20 ml) was warmed at reflux temperature for 20 min. 
